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Fig. S1. Kinetics of α- and β-glucose consumption by L. lactis strains with a single glucose transporter. Time courses for the experimental 
and simulated concentrations of α- and β-glucose and estimated fluxes for consumption of the glucose anomers as well as the flux for the net 
conversion of α- into β-glucose are shown for strains NZ9000∆ptcC∆glcU (A), NZ9000∆ptnABCD∆glcU (B), NZ9000∆ptnABCD∆ptcC
energized with 2 mM arginine (C) and NZ9000 (D). Experimental data was obtained by in vivo 13C-NMR during the metabolism of 20 mM
[1-13C]glucose (see Fig. 2). Model simulations of the glucose consumption (dotted lines) and predicted fluxes (full lines) were obtained with 
the model described in the Experimental procedures. The model used to simulate glucose consumption in strain NZ9000 accounted for two 
transporters: PTSMan and <PTSCel+GlcU>. The predicted fluxes via PTSMan (full line) and the lumped contribution of <PTSCel+GlcU> (dashed 
line) in strain NZ9000 are shown in D. Experimental data: black diamonds, β-glucose; red diamonds α-glucose; Simulations: black lines, β-
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Fig. S2. Genetic confirmation of L. lactis mutant strains obtained in this work. Numbering refer to strains; NZ9000 (1), NZ9000∆ptcC (2), 
NZ9000∆ptnABCD∆ptcC (3), NZ9000∆ptnABCD∆ptcC∆glcU (4), NZ9000∆ptnABCD∆ptcC∆ytgBAH (5), NZ9000∆ptnABCD∆glcU (6) and 
NZ9000∆ptcC∆glcU (7). A. PCR analysis with genomic DNA from the several strains. The primer sets used were directed towards the 
flanking regions of the deleted genes (Table 1-SM). Primers Ptn1/Ptn4 result in PCR products of 3.0 kb and 1.2 kb for NZ9000 and ptnABCD
deletions, respectively; primers ptcC1/ptcC4 result in PCR products of 2.4 kb and 1.2 kb for NZ9000 and ptcC deletions, respectively; primers 
GlcU1/GlcU4 result in PCR products of 2.1 kb and 1.2 kb for NZ9000 and glcU deletions, respectively and primers YtgBAH1/YtgBAH4 
result in PCR products of 3.0 kb and 1.2 kb for NZ9000 and ytgBAH deletions, respectively. B. Southern-blot analysis using DNA from the 
different strains. The total DNA was digested with the enzymes indicated in the figure, separated on a 1% agarose gel, blotted and hybridized 
with labeled probes P1 (ptcC, pair primer PtcC1/PtcC2), P2 (ptcC, pair primer PtcC3/PtcC4), P3 (glcU, pair primer GlcU3/GlcU4) or P4 
(ytgBAH, pair primer YtgBAH3/YtgBAH4). The restriction enzymes were selected in order to distinguish between the wild type NZ9000 and 
the mutant strains. The molecular sizes of the hybridizing fragments are indicated by arrows. M, marker.
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Fig. S3. Model used for the transport of α- and β-glucose. The model takes into account the anomerization (kα->β and kβ->α) and the transport 
of each anomer to the intracellular space. The transport was modeled assuming that each anomer competes with the other for the free 
transporter (Tfree) leading to the formation (k+1) of a complex ([αGlc-T] or [βGlc-T]). Binding to the transporter is reversible and dissociation 
can occur without transport (k























Table S1. Primers used in this study 
Primers Sequence (5’ to 3’) Restriction site Chromosomal location annealing parta 
Ptn1 GCTCTAGAGGAGGTTACTCACATTGAG XbaI 14 bp up till 5 bp downstream of ptnAB TSS  
Ptn4 GAAGATCTTGAGCCACAGATTCTCTCC BglII 132-150 bp downstream of ptnD stop codon 
PtcC1 GCTCTAGAGCTTTATCCATTTCAGGTGAAAC XbaI 499-522 bp upstream of ptcC TSS 
PtcC2 CGGGATCCTTATTTCATCATTGGAGGCATG BamHI 44-64 bp downstream of ptcC TSS 
PtcC3 CGGGATCCGAAGCTGAAACAGAAGCTGG BamHI 1318-1338 downstream of ptcC TSS 
PtcC4 CGGAATTCATCACTACTTCTGAAAAATGGAC EcoRI 545-572 bp downstream of ptcC stop codon 
ytgBAH1 CTAGTCTAGACATGATTGCTCAAAATTC XbaI 649-621 bp upstream of ytgB TSS 
ytgBAH2 CGGGATCCGCTTTCTTTTTATTACA BamHI 9-34 bp downstream of ytgB TSS 
ytgBAH3 CGGGATCCAGAGAATAAGTGGCTTAG BamHI 101-127 bp downstream of ytgH stop codon  
ytgBAH4 CATGCCATGGTTGTTTTAGAAGCCACAGATC NcoI 695-725 bp downstream of ytgH stop codon 
GlcU1 CTAGTCTAGATGGGAAATGGCTATGATAC XbaI 646-667 bp upstream of glcU TSS 
GlcU2 CGGGATCCGATTCATAACTGTTCAAGTA BamHI 106-126 bp upstream of glcU TSS 
GlcU3 CGGGATCCGCGATTGTGAAATCTAAAGG BamHI 881-901 bp downstream of glcU TSS 
GlcU4 CATGCCATGGTTGTTTTAGAAGCCACAGATC NcoI 523-545 bp downstream of glcU  stop codon 
GlcU-fw CATGCCATGGATGCAAGGAGTTCTTC NcoI 1-20 bp downstream of glcU start codon 
GlcU-rev CCCAAGCTTAACCTTTAGATTTCAC HindIII 1-18 bp upstream of glcU stop codon 
glcU_RT1 TCTTATTCCGTATGCCAACATTGAC --- 139-164 bp downstream of glcU start codon 
glcU_RT2 GGCAATGGCATTACCAGCCGCACTAG --- 702-728 bp downstream of glcU start codon 
ptnC_RT1 CTCGGTGGTTCGCTTCAATTGATCG --- 153-178 bp downstream of ptnC  start codon 
ptnC_RT2 GCATAACCAACGGCAACAACCATCC --- 570-595 bp downstream of ptnC  start codon 
ptcC_RT1 GTGTCATTGACCGAGCTTGGTTAGG --- 406-431 bp downstream of ptcC  start codon 
ptcC_RT2 AACGATATGGGCGCCATTTGACAGG --- 844-869 bp downstream of ptcC start codon 
tuf_RT1 CGATGCTGCTCCAGAAGAAC --- 150-169 bp downstream of tufA start codon 
tuf_RT2 GTGTCGCGTTCTGGAGTTGG --- 601-620 bp downstream of tufA start codon 
a)
 TSS = putative Translational Start Site. 
